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CLAIMS 



1. A method of planarizing a microelectronic-device substrate 
assembly, comprising: 

removing material from a substrate assembly by pressing the substrate 
assembly against a planarizing surface of a planarizing pad and moving the substrate 
assembly across the planarizing surface; and 

replacing at least a portion of a used volume of planarizing solution on 
the planarizing surface with fresh planarizing solution by actively removing used 
planarizing solution from an accumulation zone on the planarizing surface adjacent to 
a planarizing zone on the planarizing surface with a removing unit other than solely 

the movement of the pad and depositing fresh planarizing solution onto the planarizing 
pad. 

2- The method of claim 1 wherein removing material from the 
substrate assembly comprises: 

performing a first planarizing stage of the substrate assembly by 
depositing an initial volume of planarizing solution onto the planarizing surface and 
initially moving the substrate assembly across the planarizing surface, at least a 
portion of the initial volume of planarizing solution becoming the used volume 
planarizing solution on the planarizing pad; 

stopping the first planarizing stage prior to replacing at least a portion of 
the used planarizing solution with the fresh planarizing solution; and ' 

performing a second planarizing stage of the substrate assembly after 
replacing the used planarizing solution with the fresh planarizing solution. 
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3. 



The method of claim 2 wherein the substrate assembly has 



aluminum cover layer and the planarizing solution has alumina abrasive particles, and 
wherein: 

the first planarizing stage comprises planarizing the substrate assembly 
with the initial volume of planarizing solution for approximately 100 seconds; and 

the second planarizing stage comprises planarizing the substrate 
assembly with the fresh planarizing solution for approximately 50 seconds. 

4. The method of claim 2 wherein the substrate assembly has a 
metal cover layer and the planarizing solution has abrasive particles, and wherein: 

the first planarizing stage comprises planarizing the substrate assembly 
with the initial volume of planarizing solution for a first period of time; and 

the second planarizing stage comprises planarizing the substrate 
assembly with the fresh planarizing solution for a second period of time. 



5. 



aluminum. 



tungsten. 



copper. 



The method of claim 4 wherein the metal cover layer comprises 
The method of claim 4 wherein the metal cover layer comprises 
The method of claim 4 wherein the metal cover layer comprises 



8- The method of claim 2 wherein the substrate assembly has a 
dielectric cover layer and the planarizing solution has abrasive particles, and wherein: 

the first planarizing stage comprises planarizing the substrate assembly 
w,th the initial volume of planarizing solution for a first period of time; and 
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the second planarizing stage comprises planarizing the substrate 
assembly with the fresh planarizing solution for a second period of time. 

9. The method of claim 2 wherein the removing unit comprises a 
vacuum assembly attached to an actuator, the vacuum assembly including a nozzle and 
a vacuum source coupled to the nozzle, and wherein actively removing the used 
planarizing solution comprises sweeping the vacuum assembly across the pad to move 
the nozzle through a portion of an accumulation size and sucking the used planarizing 
solution through the nozzle between the first and second planarizing stages. 

10. The method of claim 2 wherein the removing unit comprises a 
rotating brush coupled to an actuator, and wherein actively removing the used 
planarizing solution comprises sweeping the rotating brush across the planarizing 
surface in a direction counter to a rotational direction of the brush at the planarizing 
surface between the first and second planarizing stages. 

11- The method of claim 2 wherein the removing unit comprises a 
brush coupled to an actuator, and wherein actively removing the used planarizing 
solution comprises rotating the brush across the planarizing surface in a direction that 
pushes the used planarizing solution away from the accumulation 



zone. 



12. The method of claim 2 wherein the planarizing pad has a plurality 
of holes in an accumulation zone extending through the planarizing pad from the 
planarizing surface, and the removing unit comprises a vacuum chamber operatively 
coupled to the holes in the accumulation chamber, and wherein actively removing the 
used planarizing solution comprises sucking the used planarizing solution through the 
holes in the planarizing pad by drawing a vacuum in the vacuum chamber. 
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13. The method of claim 2 wherein actively removing the used 
planarizing solution comprises sweeping at least a portion of the used planarizing fluid 
from the planarizing pad between the first and second planarizing stages. 

14. The method of claim 13 wherein a wiper blade is attached to an 
arm, and wherein sweeping at least a portion of the used planarizing solution from the 
accumulation zone comprises moving the arm to sweep the wiper blade across at least 
a portion of the planarizing pad between the first and second planarizing stages. 

15. The method of claim 1 wherein removing material from the 
substrate assembly and replacing at least a portion of the used volume of planarizing 
solution occur contemporaneously to continuously planarize the substrate assembly. 

16. The ; method of claim 15 wherein the planarizing pad has a 
plurality of holes in an accumulation zone, the holes extending through the planarizing 
pad from the planarizing surface, and the removing unit comprises a vacuum chamber 
operatively coupled to the holes, and wherein actively removing the used planarizing 
solution comprises sucking the used planarizing solution through the holes in the 
planarizing pad by drawing a vacuum in the vacuum chamber while the substrate is 
pressed against and moved across the planarizing surface. 

17. The method of claim 15 wherein actively removing the used 
planarizing solution comprises wiping at least a portion of the used planarizing fluid 
from the planarizing pad while the substrate assembly is pressed against and moved 
across the planarizing surface. 

18. The method of claim 17 wherein a wiper blade is attached to a 
substrate carrier assembly to extend across at least a portion of an accumulation zone 
in which the used planarizing solution accumulates, and wherein wiping at least a 



22 



portion of fte used pranarizing solution from ft, accumulation zone comprises 
roratrng fte carrier assembly ,o sweep fte wiper blade through a, leas, a portion of ft e 
accumulanon zone in engagement with the planarizing surface. 

19. The method of claim 11 wherein wiping used planarizing fluid 
from fte pad comprises moving fte used planarizing so.utio„ to a location on fte pad 
where fte used somtion can be removed from fte pad by one of a vacuum nozzle „ r a 



20. The method of claim 15 wherein a rotating brush is attached ,o a 
substrate carrier assembly ,o extend across a, leas, a portion of an accumulation zone 
on the pad, and wherein actively removing used planarizing solution from fte pad 
compnses transiting the carrier assembly ,„ move fte rotating brush through a, leas, a 

Portion of fte accumulation zone in a direction counter to a rotational direction of fte 

brush at the planarizing surface. 

21. The method of claim 15 wherein a vacuum assembly with an 
elongated nozzle is attached to a substrate carrier assembly having a substrate holder 
to hold fte substrate assembly, fte elongated nozzle extending across a, leas, a portion 
of an accumulation zone, and wherein actively removing used planarizing solution 
from fte pad comprises translating fte carrier assembly ,„ move fte nozzle ftrough a, 
least a portion of fte accumulation zone and snclcing used planarizing solution in.o fte 
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22. 



The method of claim I wherein replacing at least a portion of a 
used volume of planarizing solution comprises performing the act of replacing after 
planarizing each substrate assembly. 

23. The method of claim 1 wherein the a c, of replacing occurs 
wnhou. removing the polishing pad from a planarizing station under a substrate 
holder. 

24. A method of planarizing microelectronic-device substrate 
assemblies, comprising: » 

depositing fresh planarizing solution onto a planarizing surface of a 
stationary planarizing pad; 

removing material from a substrate assembly by pressing the substrate 
assembiy against the phmarizing surface, holding the planarizing pad stationary and 
movmg the substrate assembly across the planarizing surface; and 

actively removing planarizing solution deposited on the planarizing 
surface from the planarizing pad with a removing unit. 

25. The method of claim 24 wherein: 

depositing fresh planarizing solution and removing material from the 
substrate comprises performing a firs, plananzmg stage by dispensing an initial 
volume of fresh phmarizing solution onto the pad and removing materia, from the 
substrate to an intermediate point, and performing a second planarizing stage by 
a subsequent vomme of planarizing ^ ^ ^ ^ ^ 

additional material from the substrate to a final endpoint; and 

actiVe 'y P'anarizing solution from the pad is performed 

between tire firs, and second planarizing stages to remove the initial volume of 
plananzing solution used during the firs, planarizing stage. 



24 



26. The method of claim 24 wherejn de pIanari 
so.*™ onto .he pad, removing materia, from ^ ^ ^ « 

r;™ 8 ^ P,anariZing "**» *» «- pad occur contemporaneously ,„ 
continuously planarize the substrate assembly. 

assemblv „ • A ^ " " ™"<* l ~'™"-dev 1 ce substrate 

assembly, compnsing: 

assetub. remOV T 8 ma ' eriaI ^ 3 by Pressin « -»sha,e 

n " P ^ SUrfaCe ° f 3 " ad ~» «*- the substrate 

assembly across the planarizing surface; and 

me o.anari • ""'T^ volume of phmarizing solu Don on 

ISTT ^ Plana,iZi,,8 S ° ,Uti0n " y ~g used 

p P ~ 8 SOlUh0n *» » — — on me phmarizing pad adjad to a 

1ZZ S ^ "** remOVin8 ^ ^ «« ~t of me 

pad and deposttmg fresh planarizing solution in me pl anarizmg zo „e. 

~* ~ . M ^ meth ° d ° f Claha " Wherci " remOVin 8 mate rial from me 
substrate assembly comprises: 

performing a firs, phmarizing stage of the substrate assembly by 
ST - t V ° ,Un,e ° f - * planarizing surface and 

rr :t s subs,ra,e ^ across ^ — « - ^ . 

ponton of me initia, volume of solntion becoming fc * 

plananzmg solution on the planarizing pad; 

of me used ^ ^ ^ ^ * a. leas, a portion 

of me used plananzmg solution with me fresh planarizing solution; and 

performing a second planarizing stage of the substrate assembly after 
exchangmg the used p.anarizing solution with the fresh planarizing solution. 
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29. The method of claim 28 wherein the substrate assembly has an 
alummum cover layer and the planarizing solution has alumina abrasive particles and 
wherein: 

the first planarizing stage comprises planarizing the substrate assembly 
* C "** V0,Ume of P'-n^g solution for approximately 100 seeonds; and 
the second planarizing stage comprises planarizing the substrate 
assembly with the fresh planarizing solution for approximately 50 seconds. 

30. The method of claim 28 wherein the removing unit comprises a 
vacuum assembly anached to an actuator, the vacuum assembly inducing a „ozz,e and 
a vacuum source coupled ,„ the nozzle, and wherein actively removing the used 
plananzing solution comprises sweeping the vacuum assembly across the pad to m „ve 
the nozzle through a. leas, a portion of the accumulation zone and sucking the used 
planartzmg solution through me nozzle between the firs, and second pianarizing 



stages 

31. 



The method of claim 28 wherein the removing unit comprises a 
rotaung brush coupled ,o an actuator, and wherein actively removing the used 
plananzmg solution comprises sweeping the rotating brush across the p,anarizing 
surface tn a direction counter to a rotational direction of the brush a, tire planarizing 
surface between the first and second planarizing stages. 

32. The method of claim 27 wherein removing material from the 
subsfrate assembly and exchanging a, leas, a portion of the used volume of planarizing 
so.uuon occur contemporaneously ,o continuously p.anarize the substrate assembly. 

33. The method of claim 32 wherein me planarizing pad has a 
P urahty of hoIes in fc accumula(ion ^ ^ ^ 

Plananzmg pad from the p.anarizing surface, and the removing unit comprises a 
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" Chan,bCT "P" » ho.es, and wherein actively moving the 

used p.anarizing solution comprises sucking the used p.anarizi„g so.ution tough m e 
holes „ the p.anarizing pad by drawing a vacuum in me vacuum chamber while me 
substrate .s pressed against and moved across the planarizing surface. 

34. Tie method of claim 32 wherein a rotating brush is attached to a 
substrate catrier assembly to extend across at leas, a portion „f me accumulation zone 
on the pad, and wherein actively removing used planarizing solution from the pad 
compnses rotating the carrier assembly to move the routing brush through a, leas, a 
pomon of ,he accumulation zone in a direction cornier ,o a rotational direction of the 
brush at the planarizing surface. 

35. ^ method of claim 32 wherein a vacuum assembly with an 
elongated nozzle is attached to a subs.a,e carrier assembly having a subs,ra«e holder 
-bow the substrate assembly, the e.ongated nozzle extending across a, .east a portion 
of me accumulation zone, and wherein actively removing used p.anarizing solution 
from the pad comprises rotating the carrier assembly to move the nozzle through a, 
leas, a portion of the acctrnntlation zone and sucking used planarizing sohrtion into tire 
nozzle. 

36. A method of planarizing a microelectronic-device substrate 
assembly, comprising: 

removing material from a substrate assembly by pressing tire substrate 
-semb y agaul5t a pIanarizing ^ of , ^ ^ ^ ^ 

assembly across the planarizing surface; and 

thr h M , r n ' ainin8 " i0 " iC 1CVd ° f * C Motion be.ow a 

Ihresho d level by exchanging used p.anarizing solution deposited onto the p.anarizing 

pad w-th fresh p.anarizing solution using means other man so.e.y the movement of the 

Pad, the threshold .eve. being one of charge ,eve, a. which ionic materia, removed 
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from the sub^e assembly substantia.* reaches to the substrate assembly or a 
cbarge ,eve a, whieh abrasive parte.es in the shury substantia,* agg,omera,e h, the 
slurry or substontiaj* accumulate on the p.anarizing surface. 

subsume 'I ^ ^ ° f C ' aim 36 ^ rem °™^ — fro™ *e 
substrate assembly comprises: 

performing a firs, p,anarizing stage of the substrate assembly by 
^stting an mitiai volume of p.anarizing so.uti„n onto the p.anarizing surfaee and 
uutiaUy movmg me substiate assemb.y aeross the p.anarizing surface, at .east a 

plananzmg soluuon on the p.anarizing pad; 

of me used , "* ** Pllmari2in8 ^ *° « ^ * «*>*<>" 

of me used p.ananzmg solution with the fresh p.anarizing solution; and 

perfomung a second p.anarizing stage of the substrate assembly after 
exchangmg the used planarizmg solution with me fresh p.anarizing so.ution. 

38. Ifc method ofc.aim 37 wherein the substrate assembly has an 

wZT cover layer md ** planarizin8 so,mion has a,umina aWe - 



wim th ' •* , T 8 5,386 C ° mPriSeS P,anari2in8 * e SUbs «' e ~ly 

wth me tnttial volume of planarizing so.ution for approximate* ,00 seconds; and 

the second planarizing stage comprises p.anarizing the substrate 
assembly wim the fresh p.anarizing so.ution for approximately 50 seconds. 

39. The method of claim 37 wherein the temoving unit comprises a 
vacuum Wy attach d to . fc _ ^ _ 

a vacuum source coupled ,„ the nozzle, and wherein active* removing the used 
P.ananzmg so.ution comprises sweeping the vacuum assemb.y across the p d ,„ mov 
•he nozzle through a, .east a potrion of the accumulation zone and sucKing the used 
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^ ^ *« "* <~ - - second planari^g 



.attng brush c„up,ed ,o an actuator, and wherein actively removing I led 
P^g sohmon comprises sweeping ^ _ « ~- 

— — a di^on counter to a rotational direction of the brush at fc 

surface between the first and second pIanarizing stages. * 

substra, "!., 71,6 meth ° d ° f 36 WhCrei " r ™°™& material from the 

uMttate ^ ^ exchanging M a poitj<)n ^ ^ ^ vo(ume ^ 

— occor contemporaneous* to continuously phmarize ^ substra(e 

42. 7T,e method of data 41 wherem the pIanarizing pad has a 
pad fion, the p.ananz^g surface, and the removing „* comprises , _ ^ 

.-on compnses sucking the nsed pIanarizing ^ ^ ^ ^ 8 
ta, pad by drawing . vacnum fa fc ^ J * 

pressed agatnsfand moved across the pIanarizing snrface. 

»*„. raeme,hodofdaim 4 ' herein a rotating brnsh is attached tea 

substrate earner assembly to extend across at least a Dor ,i„ f 
on the nad »„A i. • P M a«un™lation zone 

on me pad, and wherem acttvely removmg used pIanarizing solution fiom me pad 
comprises rotating the carrier assemhl^ * n P 
n ^ . t. assembly to move the rotating brush through at least a 

portion of the accumulation zone in a AWti 

brush at A, . • • C ° Unter l ° 3 r0tationaI direct ion of the 

brush at the pIanarizing surface. 
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44. The method of claim 41 wherein a vacuum assembly with an 
e,o„ga,ed nozzle is attached to a substrate carrier assembly having a substrate holder 
«o h„,d the substrate assembly, the e.on g a,ed „ozz,e extending across a. .east a portion 
of an accumulation zone, and wherein actively removing used p.anarizing solution 
from the pad comprises routing the carter assembly to move the nozzle through a, 
leas, a portion of the accumulation zone and sucking used planarizing solution into the 
nozzle. 



45. A method of planarizing a microelectronic-device substrate 
assembly, comprising: 

removing material from a substrate assembly by pressing the substrate 
assemb y agams, a phmarizing surface of a p,anarizi„g pad and moving the substrate 
assembly across the planarizing surface; and 

maintaining an a pH level of the planarizing solution below a threshold 
ieve by exchanging used phmarizing solution deposited onto the pI anarizi„ g pad with 
fresh p ananzmg solution using means other than so.e.y the movement of me pad the 
titreshold !evel being a pH level tha, adversely affects the substrate assembly. 

46. A method of planarizing a microelectronic-device substrate 
assembly, comprising: 

removing materia, from a substrate assembly by pressing the substrate 
assemby agarns, a planarizing surface of a planarizing pad and moving the substrate 
assembly across the planarizing surface; and 

thresh M , 7t" a>ai " S " PerCem S °' idS ,eVe ' ° f * C Planaririn 8 "**» Wow a 
.hresho d .eve. by exchanging used p.anarizing so.ution deposited onto the p.anarizing 

pad wrth fresh pianari^g solution using means other man so.e.y the movement of the 

pad, the threshold level being one of a solids level a, which materia, removed from the 

substrate assembly substantia,* reattaches ,„ the substrate assemb.y, or a so.ids .eve. 
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at which abrasive panio.es in the slurry substantia)Iv agglomerate „ ^ 
substantially accumulate on the planarizing surface. 

47. The method of claim 46 wherein maintaining a percent solids 
compnses keepmg not more than .% solids in the planarizing solution on me pad. 

48. method of cIaira 46 wherein a perceM so| . ds 
eomprrses keepmg no, raore rhan 0. ,% solids in the p.anarization solution „„ me pad. 

49. A planarizing machine for planarizing microelectronic-device 
substrate assemblies, comprising: 

a table with a support panel; 

a planarizing pad including a planarizing surface facing away from the 
support panel, the p.anarizmg pad being removably attached ,„ the support pane, 

a canter assembly having a substrate holder positionable over the 
plananzmg pad and a planarizing solution dispenser ,„ dispense a fresh p.anarizing 
^ution onto the planarizing surface, the substrate holder translating a substrate 
assembly over a planarizing zone of the planarizing surface during a planarizing cyde 
and the subsfrate assembly pushing used p.anarizing solution deposited onto the 
Plananzmg pad into an accumulation zone on the p.anarizing surface adjacent to the 
planarizing zone; and 

a planarizing solution removing urn. a, the accumu.ation zone the 
,-tovmg unit actively removing used p.anarizing solution from a, .east a portion of 
the accumulation zone on the stationary planarizing pad. 

50. The planarizing machine of claim 49 wherein d,e removing urn', 
compnses a vacuum assembly having a nozzle P „s ItI „ nable in me accumulation zone 
to be exposed ,„ a, least a portion of the used p.anarizmg solution and a vacuum 
source coup.ed to the nozzle ,o suck the used p.anarizing solution through the nozzle 
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SI. The planarizing machine of claim 49 wherein: 
me planarizing pad has a plurality of holes in the accumulation zone 
extendmg through the planarizing pad from the planarizing surface; and 

the removing unit comprises a vacuum chamber operatively coupled to 
•he holes in the planarizing pad and a vacuum source coupled to the vacuum chamber 
the vacuum source sucking the used planarizing solution through the holes in the 
planarizing pad and the vacuum chamber. 

52. The planarizing machine of claim 49 wherein the removing unit 
comprtses a pipette having a pipe, a cylinder attached to the pipe and plunger coupled 
to the cyhnder to draw a volume of fluid through the pipe and into the cylinder. 

53. The planarizing machine of claim 49, further comprising a wiper 
blade attached ,o the carrier assembly ,o extend across at least a portion of the 
accumulation zone, the wiper blade being spaced apart from the substrate holder. 

54. The planarizing machine of claim 49, further comprising a wiper 
blade attached ,„ an arm separate from the carrier assembly, the arm being movable 
over the accumulation zone to sweep the wiper blade across a, leas, a portion of the 
accumulation zone. 

55. The planarizing machine of claim 49, further comprising a 
rofattng brush attached fo the carrier assemble rotating brush being spaced apart 
from the substrate holder and the rotating brush extending across a, leas, a portion of 
me accumulation zone, me carrier assembly moving the rotating brush through a, leas, 
a portion of the accumufation zone apart from the substrate assembly 
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56. The planarizing machine of claim 49, further comprising a 
rotatmg bnish attached to „ ^ ^ ^ ^ ^ ^ ^ 

sweepmg the brush over at least a portion of the accumulation zone. 

57. The planarizing machine of claim 49, further comprising a 
vacuum assembly anached ,o the carter assembly, the vacuum assembly having a 
nozzle spaced apart from the substrate holder and the nozzle extending across a, ,eas, 
a portton of the accumulation zone, the carter assembly moving the nozzle through a, 
least a portion of the accumulation zone apart from the substrate assembly. 

58. The planarizing machine of claim 49, further comprising a 
vacuum assembly attached to an actuator separate from the carrier assembly the 
vacuum assembly having . „ oz2le adapted „ engage ^ ^ * 

pad, and the actuator keeping the nozzle over a, leas, a portion of the accumulation 



59. A planarizing machine for planarizing microelectronicdevice 
substrate assemblies, comprising: 

a table with a support panel; 
a-supply roller proximate to the support panel; 
a take-up roller proximate to the support panel; 
™ A *K aWe "- f0nnatp,anari2in 8 pad including a preoperative portion wrapped 
around the supp.y rol ,er, an operative portion removably attached to the support pi 
* reman, stationary during a planarizing cycle, and a post-operative portion wrapped 
around the taxe-up roller, the planarizing pad having a p.anarizing surface exposed 
the operahve portion facing away from the support panel; 

a carrier assembly having a substrate holder positionable over the 
Plananztng pad and a planarizing solution dispenser to dispense a fresh planarizing 
so.ut.on onto the planarizing surface, me substrate holder translating a subs J 
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assembly over a planarizing zone of the planarizing surface during the planarizing 
cycle, and the substrate assembly pushing used planarizing solution deposited onto the 
planarizing pad into an accumulation zone on the planarizing surface adjacent to the 
planarizing zone; and 

a planarizing solution removing unit other than the substrate assembly 
positioned proximate to the accumulation zone on the planarizing surface. 

60. The planarizing machine of claim 59 wherein the removing unit 
comprises a vacuum assembly having a nozzle positionable in the accumulation zone 
to be exposed to at least a portion of the used planarizing solution and a vacuum 
source coupled to the nozzle to suck the used planarizing solution through the nozzle. 

61. The planarizing machine of claim 59 wherein: 

the planarizing pad has a plurality of holes in the accumulation zone 
extending through the planarizing pad from the planarizing surface; and 

the removing unit comprises a vacuum chamber operatively coupled to 
the holes in the planarizing pad and a vacuum source coupled to the vacuum chamber, 
the vacuum source sucking the used planarizing solution through the holes in the' 
planarizing pad and the vacuum chamber. 

62. The planarizing machine of claim 59, further comprising a 
rotating brush attached to the carrier assembly, the rotating brush being spaced apart 
from the substrate holder and the rotating brush extending across at least a portion of 
the accumulation zone, the carrier assembly moving the rotating brush through at least 
a portion of the accumulation zone apart from the substrate assembly. 

63. The planarizing machine of claim 59, further comprising a 
rotating brush attached to an actuator separate from the carrier assembly, the actuator 



34 



sweeping the brush over at least a portion of the accumulation zone between 
plananzing stages of a multi-stage planarizing cycle. 

64. The planarizing machine of claim 59, further comprising a 
vacuum, assembly attached to the carrier assembly, the vacuum assembly having a 
nozzle spaced apart from the substrate holder and the nozzle extending across at least 
a portion of the accumulation zone, the carrier assembly moving the nozzle through at 
least a portion of the accumulation zone apart from the substrate assembly. 

65. The planarizing machine of claim 59, further comprising a 
vacuum assembly attached to an actuator separate from the carrier assembly the 
vacuum assembly having a nozzle adapted to engage the planarizing surface of the 
pad, and the actuator sweeping the nozzle over at least a portion of the accumulation 
zone between planarizing stages of a multi-stage planarizing cycle. 

66. A planarizing machine for planarizing microelectronic-device 
substrate assemblies, comprising: 

a table with a stationary support panel; 

a supply roller proximate to the support panel; 

a-take-up roller proximate to the support panel; 

a web-format planarizing pad including a pre-operative portion wrapped 
around the supply roller, an operative portion removably attached to the support panel 
to remain stationary during a planarizing cycle, and a post-operative portion wrapped 
around the take-up roller, the planarizing pad having a planarizing surface exposed in 
the operative portion facing away from the support panel; 

a carrier assembly having a substrate holder positionable over the 
Plananzing pad and a planarizing solution dispenser to dispense a fresh plananzing 
solution onto the planarizing surface, the substrate holder translating a substrate 
assembly over a planarizing zone of the planarizing surface during the planarizing 
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cycle, and the substtate assemMy pushing used planing solution deposited onto the 
P ananzmg pad into an accumu.ation zone on the p.anarizing surface adjacen, t0 the 
planarizing zone; and 

a planarizing solution removing unit at the accumulation zone to remove 
a. leas, a portion of dte planarizing so.ution deposited onto the p.anarizing surface 
while the planarizing pad remains stationary. 

67. The planarizing machine of claim 66 wherein the removing unit 
compnses a vacuum assembly having a nozzle positional* in the accumulation zone 
to be exposed to a, leas, a portion of the used p.anarizing solution and a vacuum 
source coupled to the nozzle to suck the used planarizing so.ution through the nozzle. 

68. The planarizing machine of claim 66 wherein: 

the planarizing pad has a plurality of holes „, me accumuJation zone 

extending throngh the planarizing pad from the p.anarizing surface; and 

the removing unit comprises a vacuum chamber operatively coupled to 

Ute hole, m the pianarizing pad and a vacuum source coup.ed to the vacuum chamber 

the vacuum source sucking the used p.anarizing solution through the ho.es in the 

piananzmg pad and the vacuum chamber. 

69. Tie planarizing machine of claim 66, flutter comprising a 
routing brush attached to the carrier assembly, the rotating brush bemg spaced apart 
from the substrate holder and the rotating brush extending across a, .east a portion of 
the accumulation zone, the carter assemb.y moving the rotating brush through at leas, 
a portion of tire accumulation zone apart from tine substtate assemb.y. 

70. The p.anarizing machine of claim 66, further comprising a 
mating brush attached ,„ an acua.or separate from me carrier assembly, the acua.or 
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sweeping the bmsh over at leas, a portion of the accumulation zone between 
plananzing stages of a multi-stage planarizing cycle. 

71. The planarizing machine of claim 66, further comprising a 
vacuum assembly attached ,„ the carrier assembly, the vacuum assembly having a 
nozzle spaced apart from the substrate holder and the nozzle extending across at ,eas, 
a portion of the accumulation zone, the carrier assembly moving the nozzje through a, 
least a portion of the accumulation zone apart from the substrate assembly. 

72, The planarizing machine of claim 66, further comprising a 
vacuum assembly attached ,„ an actuator separate from the carrier assembly the 
vacuum assembly having a nozzle adapted to engage the planarizing surface of the 
pad, and the actuator sweeping the nozzle over a, least a portion of the accummation 
zone between planarizing stages of a multi-stage planarizing cycle 



